
 

 

 
 



 

 

ECE 498MH: Signal and Image Analysis 
Course Syllabus, Fall 2014 
4 graduate hours. 4 undergraduate hours. 
 
Textbook: 

Fundamentals of Signal Processing, Minh Do, 2014, http://cnx.org/content/col10360/latest/ 
  
Meeting Schedule/Contact Hours: Three 50-minute lectures (3 contact hours) per week and one 50-
minute laboratory section (1 contact hour) per week. Course is worth 4 credit hours. 
 
Topical Outline: 

Lecture Topics             Contact hours 
Signal processing overview; continuous and discrete-time signals; period and frequency     2 
Review of complex numbers, Fourier Series, Fourier transform and properties 5 
Linear and shift-invariant systems; convolution and impulse response; frequency response 4 
Discrete-time Fourier transform; discrete Fourier transform 4 
DFT-based spectral analysis; the short-time Fourier transform 3 
Sampling; ideal analog-to-digital and digital-to-analog conversion, quantization 4 
Digital processing of analog signals, DT system theory 4 
Difference equations; z-transform; poles and zeros; stability and causality conditions 3 
FIR and IIR filters; notch filters; IIR filter types; generalized linear phase 3 
FIR filter design 3 
Basics of image processing: 2-D signals; human visual system; representation of color 2 
Histogram equalization, edge enhancement filters, directional (fan) filters, wavelets 1 
Overview of image formation: projection-slice theorem, tomography, CT, MRI 1 
Overview of discrete-time random processes and classical statistical spectral analysis 1 

Vector space concepts and matched filters 1 

In-class quizzes 2 
Lecture TOTAL 43 
 

Laboratory Topics            Contact hours 
Lab 0: Introduction to Matlab 1 
Lab 1: Aliasing and Interpolation 1 
Lab 2: Reverberation (FIR and IIR filtering) 1 
Lab 3: Motion Blur (2D Filtering) 1 
Lab 4: Sine Wave Speech (DFT Spectral Analysis & Synthesis) 1 
Lab 5: Tinny Audio (Bandpass Filtering) 1 
Lab 6: Image Popout (2D Bandpass Filtering) 1 
Lab 7: Robot Speech (LPC) 1 
Final Project 6 
Laboratory Contact Hours TOTAL 14 
  
  



 

 

Homework and Exams 
Written homework assignments are performed until mastery, as follows. 

1. Each written homework assignment includes three concepts. 
2. Each concept is exemplified by at least three written problems, available on the 

course web page. 
3. Each student needs to choose just one problem from each concept, thus each 

student should hand in answers to three problems per week. 
4. If a student receives less than a perfect score on any problem, she can try to raise 

her grade by working one of the other problems associated with the same concept.  
If the second problem is scored more highly than the first, it replaces the grade of 
the first. 

5. In-class written exams will be problems generated by the same algorithm that 
generates homework problems, and will be drawn from a subset of the written 
homework concepts. 

 

 
Matlab Homework 

1. Each week during weeks 1-8 of the semester, students will be assigned a matlab 
programming assignment.   

2. Matlab assignments are due one week after assigned.   
3. Graded Matlab assignments may be re-done, as often as you like, in order to fix 

errors in the first assignment.  Fixed assignments replace the original grade. 

 

 
Final Project 
For the final project, students are expected to: 

1. Write, direct, and produce a short film.  The film can be any length 
between 3 seconds and 10 minutes.  The film needs to exemplify each 
of the seven numbered lab assignments (it should include an audio or 
video effect from each of the seven assignments), and it needs to have 
a narrative and/or documentary story (a main character or 
documentary subject, who faces and resolves some form of narrative 
conflict). 

2. Write a “making-of” technical article, describing the making of the 
film.  In particular, the article needs to specify, for each of the seven 
audio and/or video effects: 
a. In words, what is the effect designed to accomplish, and how is the 

goal accomplished or used in the produced film 
b. In at least one equation (with all symbols completely defined in 

surrounding text), how is the effect accomplished 

 

  
Grading Policy: 
Homework   20% 
Labs    25% 
In-class Quizzes  30% 
Final Project   25% 
 
Prepared By: Mark Hasegawa-Johnson 


